Background and Objective: Thermal balloon ablation is a minimally invasive surgical technique that can be used to treat abnormal uterine bleeding/heavy menstrual bleeding (AUB/HMB). Most published studies to date provide information on short-term patient satisfaction and outcomes. The purpose of this study was to determine long-term patient satisfaction after thermal balloon endometrial ablation 7 to 10 years postoperatively in a population previously surveyed at the Penn State Milton S. Hershey Medical Center at 1 to 5 years postoperatively.
INTRODUCTION
Abnormal uterine bleeding/ heavy uterine bleeding (AUB/ HUB), previously termed menorrhagia, is defined as menstrual blood loss greater than 80 mL per cycle and affects 11% to 13% of women of all ages. The incidence of menorrhagia increases with age, affecting 24% of women aged 36 to 40 years. 1 The condition can be treated both medically and surgically. Although hysterectomy is considered to be the definitive surgical treatment for AUB/ HMB, thermal balloon ablation (TBA) is a less invasive surgical approach for long-term control of bleeding. A study performed at the Penn State Milton S. Hershey Medical Center in 2006 reported that 89% of patients who underwent thermal balloon ablation at Hershey Medical Center between January 1, 2001 and December 31, 2004 were either satisfied or very satisfied with their procedure. In this population, 9% of patients went on to undergo a hysterectomy after their ablation procedure. The satisfaction rate for the procedure over a 13-to 60-month follow-up period was consistent with the satisfaction rates of 70% to 90% that were previously reported in the literature. 2 Although patient satisfaction with TBA at our institution and in the literature is high, the follow-up period for most studies is limited. A systematic review of randomized controlled trials studying TBA published in 2008 reported follow-up periods ranging from 6 to 48 months post procedure. 3 A more recent retrospective cohort study in 2012 of 1169 women undergoing endometrial ablation, including 176 TBAs, reported a 9-to 84-month follow-up period. 4 Patient counseling before the procedure involves discussion of the risks of dissatisfaction with the procedure and the possible need for future interventions including hysterectomy. 5 The primary goal of this study was to obtain long-term follow-up data for our institution regarding patient satisfaction rates for the TBA procedure to optimize patient counseling. Secondary outcomes for this study included postprocedure bleeding patterns and the need for subsequent surgery, including hysterectomy, after the TBA procedure. We hypothesized that the hysterectomy rate would increase and the satisfaction rate would decrease over the extended follow-up period.
MATERIALS AND METHODS
Institutional Review Board approval was obtained at the Penn State Milton S. Hershey Medical Center to survey all patients who underwent the TBA procedure at our institution between January 1, 2001 and December 31, 2004. Two-hundred fourteen women were identified from the International Classification of Diseases, 9th revision, coding on billing records as having undergone the TBA procedure in this time frame and were included in the study. This group of patients was previously surveyed in 2005 by Hazard and Harkins. 2 Patients received a 2-page written survey in the mail identical to that used in the prior study. The survey included questions regarding patient demographics, indication for procedure, surgery date, therapy received before the TBA procedure, surgery required after the procedure, and bleeding patterns since the TBA procedure. Patients were also asked to rate their satisfaction with the procedure and to state whether they would recommend the procedure to family and friends. They were also allowed to write in any additional comments regarding their procedure.
All mailings and data collection were performed by the Survey Research Center at University Park in State College, Pennsylvania. Initial surveys were sent in September 2012 and all surveys were received by January 18, 2013. No further attempts were made to contact patients whose mail was returned as undeliverable because of a wrong address. Patients were sent as many as 3 reminder postcards to mail in their surveys. The final reminder postcard was accompanied by a $2 incentive for the patients who had not yet returned their surveys. The total follow-up interval was 93 to 129 months since the time of the procedure. SPSS software was used for all data analysis (IBM, Armonk, New York). The Fisher exact test was used to compare the satisfaction rates and hysterectomy rates between studies.
RESULTS
Two-hundred fourteen surveys were mailed initially; 57 surveys were returned as undeliverable. Our response rate was 62% of the 157 surveys received by patients. Patient demographics are listed in Tables 1 and 2 , along with those from the 2005 study by Hazard and Harkins. 2 Of the 97 respondents, 88% reported that they were satisfied or very satisfied with the results of their procedure, compared with 89% in the prior study (P ϭ .84) ( Table 3) . Amenorrhea was reported by 44 of 76 (57.9%) women One patient did not answer the question.
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who had not undergone hysterectomy. An additional 27 (35.5%) reported minimal to no bleeding ( Table 4) .
Twenty-one patients (21.6%) had undergone a hysterectomy at the time of our survey, compared with a 9% hysterectomy rate in the same population in 2005 (P ϭ .005). An additional 4 patients (4.1%) reported having a dilation and curettage procedure since the time of their ablation and one (1.1%) patient had undergone a repeat ablation ( Table 5) .
DISCUSSION
The patient satisfaction rate for TBA at our institution remained statistically unchanged at 8 to 11 years post procedure compared with 1 to 5 years post procedure. In contrast, the hysterectomy rate was 2.4 times higher over the same follow-up interval. Despite the significant increase in hysterectomy rate, more than 88% of our patients who underwent TBA for menorrhagia 8 to 11 years before were able to avoid hysterectomy. A consistently high satisfaction rate despite an increased hysterectomy rate suggests that many of our patients who ultimately required hysterectomy remain satisfied with the procedure.
The rate of patients with amenorrhea increased from 40% at 1 to 5 years post procedure to 57.9% of patient who retained their uterus at 8 to 11 years post procedure. This is consistent with the median age of patients increasing from 42 to 51 years over the time that elapsed between studies. Several of our patients commented on the onset of menopausal symptoms and subsequent amenorrhea since the time of their surgery.
Our survey response rate of 62% over a follow-up period of 8 to 11 years is a strength of this study; the prior study in 2005 also had an excellent response rate of 88%. This is attributable to our stable patient population at Hershey Medical Center as well as the multiple reminders sent to patients. The study design was kept identical between the two studies to allow for even comparison. The demographics between the two studies were similar and consistent with the change in time between them.
The follow-up period for this study (93-129 mo) is longer than other studies reported in the literature. A systematic review of randomized controlled trials studying TBA in 2008 reported follow-up periods ranging from 6 to 48 months post procedure, with an average follow-up period of 12 to 24 months. The patient satisfaction rate for this study ranged from 59% to 95%. 3 A retrospective cohort study in 2012 reported a 9-to 84-month follow-up period. This study reported an overall hysterectomy rate of 13.4% for all ablation types and 16.4% for TBAs. 4 Our data obtained over this extended follow-up period are consistent with these studies and are specific to our patient population. It is hoped that these will allow for improved counseling of our patients and prediction of satisfaction and the eventual need for hysterectomy.
Weaknesses of the study include the retrospective design and the lack of data for procedures performed after 2004 or for other types of global endometrial ablation techniques. The long follow-up period, although a strength of the study, may also contribute to recall bias. In addition, our data are specific to the patient population at our institution and may not be widely applicable. Finally, our survey did not ask patients to specify the indication for their hysterectomy. One of our patients wrote on her survey that her hysterectomy was performed to treat prolapse; another stated that her hysterectomy was performed along with a bilateral salpingooophorectomy after a diagnosis of hormone receptor-positive breast cancer. Data regarding the frequency of hysterectomy performed specifically as a result of menorrhagia would be valuable.
CONCLUSIONS
This study demonstrates a consistently high patient satisfaction rate with TBA at our institution at 7 to 11 years postoperatively compared with 1 to 5 years postoperatively, despite a significant increase in the hysterectomy rate over the same time period.
